An enzyme-linked immunosorbent assay was developed to allow direct detection of class-specific antirotavirus antibodies. In colostrum and in milk, antirotavirus antibodies were found in the three immunoglobulin classes. Antirotavirus immunoglobulins G and M were predominant in colostrum, whereas antirotavirus immunoglobulin A was predominant in milk and feces.
An enzyme-linked immunosorbent assay was developed to allow direct detection of class-specific antirotavirus antibodies. In colostrum and in milk, antirotavirus antibodies were found in the three immunoglobulin classes. Antirotavirus immunoglobulins G and M were predominant in colostrum, whereas antirotavirus immunoglobulin A was predominant in milk and feces.
Rotavirus and transmissible gastroenteritis virus were shown to induce diarrhea in pigs (for a review, see reference 4). The immune response against transmissible gastroenteritis virus was extensively described (6, 7, 12, 19) , and the importance of immunoglobulin classes sharing function against this virus was demonstrated (5, 7, 21, 22) . Concerning rotavirus infections, the relative role of immunoglobulin classes in protection of piglets has not been published yet. It has been shown that the enzyme-linked immunosorbent assay (ELISA) has the ability to determine class-specific antibodies (15) (16) (17) (18) 23) .
In the present work we report the development of an ELISA which allows the direct detection of class-specific antirotavirus antibodies. This assay was used for quantitative assay of antibodies in pig colostrum, milk, and feces.
Pools of sow colostrum and milk samples were lyophilized and reconstituted with distilled water before use. Feces from healthy pigs were collected during the winter of [1979] [1980] The anti-rabbit immunoglobulin antibodies were prepared by hyperimmunization of a pig, using pure rabbit immunoglobulin G (IgG) in Freund complete adjuvant. The antisera were adsorbed onto rabbit immunoglobulin aggregated with glutaraldehyde (3). Anti-rabbit antibodies were eluted with 0.1 M glycine hydrochloride buffer (pH 2.8), and then 1 M tris(hydroxymethyl)aminomethane was added to adjust the pH to 8.0.
Coupling of the antibodies or immunoglobulin
with alkaline phosphatase was carried out as described by Avrameas (2). These conjugates were used at concentrations of 5 itg/ml. Immunoglobulin quantitation was performed by competitive ELISA (16 In colostrum, the antirotavirus IgG (aRIgG) titer was higher than the aRIgM titer (P < 0.01) or aRIgA titer (P < 0.05) (Fig. 1) . However, it must be taken into account that IgG was the predominant class in colostrum. Thus the specific activity of aRIgG, aRIgM, or aRIgA appeared not significantly different (Fig. 1) .
In milk, the most important antirotavirus activity was found in the IgA class, significantly different from the IgM and IgG classes (P < 0.01; Fig. 2 ). In lacteal secretions IgA was predominant, but the specific activity of aRIgA was higher than that of aRIgG (P < 0.01). When milk and colostrum aRIgA were compared, titer and specific activity were not significantly different. A total of 53 fecal samples were also analyzed. Of these, only 17 specimens had antirotavirus antibodies: in the healthy pig group, 6 of 15 suckling piglets, 3 of 16 weaned pigs, and 1 of 9 adults; in the diarrheic pig group, 4 of 9 piglets and 3 of 14 adults.
As shown in Fig. 3 group, the aRIgA titer or specific activity was higher in suckling piglets than in weaned or adult pigs (P < 0.02). The absence of aRIgG may be explained by the fact that small amounts of IgG were found in feces (Franz and Corthier, in press). The same argument was not valid in the case of aRIgM, since IgM was found to be predominant in the feces of suckling piglets (65%; Franz and Corthier, in press).
In feces collected from pigs with diarrhea (Fig.  4) , aRIgA, aRIgG, and aRIgM were collected. The concentration of immunoglobulin in these diarrheic feces was significantly higher (P < 0.02) than in normal feces. Antirotavirus antibodies from the IgA class remained predominant, aRIgA titer being higher than aRIgG titer (P < 0.05). The specific activities of aRIgA were higher than those of aRIgM or aRIgG (P < 0.05).
Our class-specific antirotavirus ELISA procedure appeared to be an efficient technique for detecting antirotavirus antibodies in colostrum, milk, or feces. However, antibodies having high and low affinity may not be detected equally by ELISA (1, 10).
We have to mention that the present results are related to group-specific antigens of rotavirus, since purified single-shelled calf rotavirus particles were used in the assay.
All of the pooled colostrum and milk samples that were analyzed in this work contained antibodies against rotavirus; this is consistent with the fact that in France 90% of adult pigs were shown to be seropositive for rotavirus (13).
With respect to the pig intestinal immune response against transmissible gastroenteritis virus, it was previously shown that IgA is the predominant class sharing antibody functions as a consequence of immunity following natural infection (for review, see reference 20). In suckling piglets, antibody function was also shared by IgA. In this case, however, the antibodies may originate either from milk or intestinal mucosa or both. Nevertheless, the results we obtained in weaned or adult pigs strongly suggest that antirotavirus activity is essentially due to IgA.
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